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Sediment data for Total PCBs'

Overview of the following slides:

« concentrations of sediment PCBs by depth interval;

* maps of sediment PCBs by depth interval;

« examination of sediment PCBs in the oxbow and effects of removing these
PCBs on the concentrations in the rest of the sediment;

» statistical demonstration of clustered (grouped) high PCBs in the oxbow;

« removal of the very high PCBs in the two cores at the entrance of the
oxbow leads to no longer haVing a cluster of high values in the oxbow; and

» mass and volumes of PCBs that would be removed if a forty-foot reach out
were used as in the Plainwell impoundment.
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Sediment data for Total PCBs

Descriptive Statistics
« 47 of 281 sediment samples analyzed (~17%) have Total PCBs >= 1.0 that
are somewhat uniformly spread over the sampling area, although the higher
values are concentrated in the oxbow to the southwest




Statistics of Field_River_Tot_P(CBs

Field

Statistics:

Count: 281

Minimum: 0.029
Maximum: 100

Sum: 420.279

Mean:  1.495655
Standard Deviation: 7.416172
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- | Statistics:

Count 118

Minimum: 0.029
Maximum: 100
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Selection Statistics of Field_River_Tot_PCBs_flds1

Statistics:

Count: 108

Minimum: 0.032

Maximum: 3.48

Sum: 19.383

Mean: 0.179472
Standard Deviation: 0.40718
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Sediment data for Total PCBs

‘Data Posting (maps) of Depth-Weighted Average (DWA) Total PCBs by interval

« see following slides
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Sediment data for Total PCBs

Exploration of elevated Total PCBs in the southwest oxbow assuming that Total
PCB values in sample cores P2RT-6-2 and P2RT-6-4 are removed.

* see following slides



Elevated PCBs within orange polygon
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- Sediment data for Total PCBs

Effect on Total PCBs concentrations in the river sediment if elevated PCBs in

southwest oxbow are removed (see following slides).

« summary of changes in mean (average) and median PCB concentrations in

the top 6 inches:

mean (average) median

all sample cores 3.04 ppm
excluding P2RT-6-2 and P2RT-6-4 1.73 ppm
excluding all oxbow cores 1.25 ppm
excluding all oxbow cores and P2RT-18-1 0.69 ppm

2

0.189 ppm
J - 0.183 ppm

Legend:

a = 1.8 fold drop
B =2.4 fold drop
v = 4.4 fold drop

0 = 1.1 fold drop
e = 1.3 fold drop
¢ = 1.4 fold drop

Yy 0.248
}“}B 0.231 ﬁﬁﬁ}“}a‘

J

48
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All Total PCB values in these sample cores
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Sediment data for Total l;CBs

Cluster Analysis (Getis-Ord) of Total PCBs by thickness (see following slides)

e summary of results:
high values are clustered (grouped) near other high values, i.e., the oxbow




“Total PCBs. top 6 inches

w. High/Low Clustering (Getis-Ord General G) f:|@|®
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Z Score = 3.24 standard deviations
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There is less than 1% likelihood that the clustering of high
values could be the result of random chance.

Total PCBs, top 12 inches

w. High/Low Clustering (Getis-Ord General G)
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There is less than 1% likelihood that the clustering of high
values could be the result of random chance.

Total PCBs. top 24 inches

w. High/Low Clustering (Getis-Ord General G)

General G Index = 0.01
Z Score = 2.82 standard deviations
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SignificanceLevet: 001 0.05 0.10 RANDOM 010 005 001
Critical Values:  (-258) (-196] (-165) (165) (196) (258)

There is less than 1% likelihood that the clustering of high
values could be the result of random chance.

Total PCBs. top 36 inches

w. High/Low Clustering (Getis-Ord General G)

General G Index = 0.01

Z Score = 2.58 standard deviations

WHE, - Y PR A=

L N b L s ‘. hol
.. s o | .
Cluster Cluster

SignificanceLeve: 0,01 0.05 010 RANDOM 010 005 0O
Critical Valuez:  (-258) [-196) [(-165) (165) (196) (258)

There is less than 1% likelihood that the clustering of high
values could be the result of random chance.




Total PCBs, top 48 inches

wm. High/Low Clustering (Getis-Ord General G)

General G Index = 0.01
2 Score = 2.28 standaid deviations

TTEE P Wt
Lows B’ Highs
Cluster Cluster

SignificanceLeve: 001 0.05 010  RANDOM 010 005 001
Critical Valuez:  (-258) (-196) (-165) (165) (196) (258)

There is less than 5% likelihood that the clustering of high
values is the result of random chance.

Close




Sediment data for Total PCBs

Cluster Analysis (Getis-Ord) of Total PCBs by thickness Total PCB values if
sample cores P2RT-6-2 and P2RT-6-4 are removed (see following slides)

» summary of results: | |
no longer are high values clustered (grouped) near other high values, i.e.,
the oxbow cluster is gone



w. High/Low Clustering (Getis-Ord General G) IZHE‘EI

All Total PCB values in these sample cores

General G Index =0
Z Score = -0.74 standard deviations

£
Lows :

Cluster

Highs
Cluster

w. High/Low Clustering (Getis-Ord General G)

it A S AR Nl e All Total PCB values in top 6 inches of these sample cores

Critical Yaluez:  (-258) (-196) (-185) (165) [(196) (258) . General G Index =0
Z Score = -0.38 standard deviations

;%3" .: .' ‘i ;"" ¥ ;;I.(.'
Lows > Highs
Cluster

No apparent clustering is detected at this scale.

Cluster

w. High/Low Clustering (Getis-Ord General G)

. siguficncsLeve: 0,01 0.05 010 RANDOM 010 005 001
All Total PCB values in top 1 foot of these sample cores Critcal Values:  (-2.58) (-136) (-165) (165) (196) (258)

General G Index =0
Z Score = -0.42 standard deviations

s rer Rl
Lows B ” Highs
Cluster Cluster

No apparent clustering is detected at this scale.

Close

SignificanceLevel:  0.01 0.05 0.10 RANDOM 010 005 001
Critical Yaluez:  (-258) (-1.96) (-165) (165) [(196) (258)

No apparent clustering is detected at this scale.

Close




Sediment data for Total PCBs

Estimates of mass and volume of Total PCBs in the 40-foot sediment removal
boundary along shoreline. (Total PCBs are from Natural Neighbor estimates of

Depth-Weighted Average (DWA) Total PCBs by interval.)

» see following slides
* used “Remediation and Mass/Volume” tool in FIELDS Tools for ArcGIS

pem———"
ek Forty-foot sedlment removal boundary

Do [} © 4
eQaz: ﬁ...F -

oz vromr_pow_aren & | RS




‘Sm&y AR T oy e e TRt Ty T T = = =y
MASSVOLUME REPORT d
Faster Layers: ;% ‘
]
Grid: 0_2nn2ft_40 : Source = 3
D:\gis\projects\fields\Kalamazoo\samplepts\ARCADIS\SRI_Area_1_Phase_2\Plainwell_No_2_Dam_area'john_shapefiles\0_2 ;;
nn2ft_40 -
Grid: 2_6nn2ft_40: Source =
D:\gis\projects\fields\K alamazoo\samplepts\ARCADIS\SRI_Area_1_Phase_2\Plainwel_No_2_Dam_Area\jchn_shapefiles\2_6
nn2ft_40
Grid: 6_12nn2ft_40 : Source = &
Name | _Top Depth finches) | Bottom Depth (inches) | Min. Conc. | Max Conc. | Density (Ib/yd3) | Vol fcu yd) | Mass (b} | Vol (cum) | Mass [kg) |
0_2nn2ft_40 0 2 0 0.953 2500 328755555 310100 251351657 1.40659
0_2nn2ft_40 0 2 1 4933 2500 2.165.30864 10.42488 1,655.49724 472865
0_2nn2tt_40 0 2 5 9.993 2500 33390123 £.02385 25528581 273237
0_2nn2ft_40 0 2 10 43,933 2500 £71.30864 29.78798 513.25228 1351160
0_2nn2t_40 a 2 50 100 2500 0.00000 0.00000 0.00000 0.00000
Subtotals: £.458.07407 4933771 4,937.55190 2237921
2_6nn2ft_40 2 3 0 0.933 2500 £.888.24691 5.41962 5,266.44264 245630
2_Bnn2ft_40 2 6 1 43939 2500 4.660.14814 27.89377 3562.93830 1265240
2_Bnn2Mt_40 2 B 5 9.999 2500 75995062 13.21497 581.02394 5.93421
2_Bnn2ft_40 2 6 10 49,933 2500 604.98765 2951992 46254625 13.43537
2_6nn2tt_40 2 5 50 100 2500 256790 0.41234 1.96330 0.18704
Subtotals: 12.915.90122 76.56062 9,874.91502 3472731
B_12nn2ft_40 B 12 0 0.999 2500 18,018.88887 1211509 13,776.42902 5.49531
B_12nn2ft_40 6 12 1 4933 2500 1,306.88883 4.75238 999.18825 215564
B_12nn2ft_40 3 12 5 9.993 2500 34.74074 0.60317 26.56120 027359
B_12nn2ft_40 8 12 10 43,938 2500 5.48148 017912 419089 0.08125
B_12nn2ft_40 3 12 50 100 2500 0.00000 0.00000 0.00000 0.00000
Subtotals: 19,365.99998 17.64976 14,806.36937 8.00580
12_24nn2ft_40 12 24 0 0.993 2500 36,188.59256 14,75788 27.668.16424 £.69406
12_24nn2it_40 12 24 1 4933 2500 2.567.40740 10,1339 1,962.92380 459669
12_24nn2ft_40 12 24 5 9.999 2500 0.00000 0.00000 0.00000 0.00000
12_24nn2M_40 12 24 10 49,939 2500 0.00000 0.00000 0.00000 0.00000
12_24nn2it_40 12 24 50 100 2500 0.00000 0.00000 0.00000 0.00000
Subtotals: 38,755.99996 24.89184 29,631.08805 11.29075
GRAND TOTALS: 77,495.97523 168.43993 59,249,.92434 76.40307
Print Summary Save Text l oK I
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Sediment data for Total PCBs

Estimate of mass and volume of Total PCBs in the oxbow sediment. (Total PCBs
are from Natural Neighbor estimates of Depth-Weighted Average (DWA) Total

PCBs by interval.)

» see following slides

» used “Remediation and Mass/Volume” tool in FIELDS Tools for ArcGIS

Define Layers for Mass Volume and Remediation

SelectGid  [5_12nnift_ox ) (2Bt 2
e 6 12mifox 6
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%Sofds: [ b/yd3 = Reset Values
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Oxbow polygon used for instream data

Plnwll_Dam2Area_a.mxd - ArcMap - Arcbditor

Ble Edt View Insert Selection Tooks Window Help

DEE6 ey o $[2E 160N v 2

W@ uxﬂ.«Qleou“ﬁf

| FIELDS ¥ demv | spatioltnayst > | Layer: [12_24man 40

O
21:1':'“::5
n N
33dd3
REELGLT
&la Ela

2 ﬁnnlft 40

2nnift_40
_river_poly_union_Erase
_river_poly_union_40ftbuffer_b
_river_poly_union
'_river_poly_union_40ftbuffer_a
2_24mnift_d

2_24nnift

12nn1ft_clp

12nnife

6nnift_cip

o

%%%Eﬂ

L oE S A DI S S S S S R SR U S

OO00O00O00O0000ooooooooooo

2nnift_clp
2nnift
2nnSft_clp

ocoolwuacm-—.-
%
-'-P

i

R S R S S

instrm_0_2_b
RESULTS
Q 002-1
@ 1-5
@ 5-10
@ 10-50
@ 50-100
- [ instrm_2_6_b
RESULTS
© 0.02-1
@ 1-5
@® 5-10
@ 10-50
@ 50-100
= [ instrm_6_12_b
RESLLTS
O 0.02-1
@ 1-5
® 5-10
@ 10-50
@ 50-100
= M inchrm 12 24 b ¥

MISNm]S*ﬁM[ : 20 &0 “J i I
pawngy R O Alv o g ana o sl nzyglAdrdrrrB@@BIEEOD

o Wm == & g

| 12781028.752 340332,718 Fest




Plnwll_DamZ2Area_a.mxd - ArcMap - Aictdiior

| Ele Edt View Insert Selection Took Window Help
D& @8> »

- £ Layers
= M pl2_river_poly_oxbow_a
o

+ [0 6_12nn2ft_clp
# [ 2_énn2ft_clp
# [0 0_2nn2ft_cp
=

<VALUE>
Mo-1
¥ 1.000000001 -
[15.000000001 -
9 10.00000001 -
W 50.00000001 -
2_énnift_ox
6_12nnift_ox
12_24nn2ft_40
6_12nn2ft_40
2_6nn2ft_40
0_2nn2ft_40
12_24nnift_40
6_12nnift_40
2_énnift_40
0_2nnift_40
pl2_river_poly_union_Erase
pl2_river_poly_union_40ftbuffer_b
pi2_river_poly_union
pl2_river_poly_union_d40ftbuffer_a
2_24nnift_d
2_24nnift

12nnift_clp
12nnift

1
1

6
6
2_énnift_clp
2_6nnift
0_2nnift_cip
0_2nntft
0_2nnSft_clp

0_2nnSft

[ S S S SR e S S S S e S SE SR e S S S A S S S A

EIEIDEIDDDDDDDDDDDDDDDDDDDHN

RESULTS
S nNn2-1

Display | Source | Selection |

Statistics Of Grid

Grid  {0_2nnft_ox

& 12215

@@uqut¢$vuonm¢13

" ‘!J

Drawingy R O~ A<"r

A Statistics for 0_2nn1ft_ox

N average: 3.00761448313153
4t Dev: 3.52135245991604

Minimum: 0.870575726032257
Maimum: 19.3017635345459

- Median: 1.63641715043744

i

12780881.982 340683.941 Fest

M
o




-«

ArcEditor

 fle Edt View Insert Selection Tools Window Help

Plawll_Dam2Area a.mxd - ArcMap
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Grid: 16 _12nn1ft_ox

Plnwll_Dam2Area_a.mxd - ArcMap - ArcEditor
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Mass Volume Report

Summary
MASSVOLUME REPORT ~
2,

Raster Layers: $

Grid: 0_2nn1ft_ox : Source = =1

D:\gis\projects\fields\K alamazoo\samplepts\ARCADIS\SRI_Area_1_Phase_2\Plainwell_No_2_Dam_Areatjohn_shapefiles\d_2 - gé

nn1ft_ox

Grid: 2_Bnn1ft_ox : Source = *

D: \gn\ptqecls\felds\Kdanmoo\smleﬂs\AHfADlS\SHl Area_1_Phase_2\Plainwell_No_2_Dam_srea\john_shapefiles\2_| 5

Grid 5_1 2nn1ft_ox : Source = &

Name | TopDepth (inches] | Bottom Depth (inches] | Min. Conc. | Max. Conc. | Density (Ib/yd3) | Vol (cuyd) | Mass (ib) | Vol fcu m) | Mass (kg) |
0_2nnlft_ox 1] 2 0 0.939 2500 6.01852 0.01412 460149 0.00640
0_2nn1ft_ox 1] & 1 4939 2500 92351234 3.78182 706.07585 1.71540
0_2nn1ft_ox 0 2 B 9.999 2500 11.24074 0.22072 859416 010012
0_2nn1ft_ox 0 2 10 43933 2500 136.07407 408040 104.03609 1.85084
0_2nn1ft_ox 0 2 50 100 2500 0.00000 0.00000 0.00000 0.00000
Subtotals: 1,076.84568 8.03706 823.30758 367276
2_6nnlft_ox 2 6 0 0.998 2500 208.40741 0.46006 159.33890 0.20868
2_6nnlft_ox 2 6 1 4339 2500 1.594.35802 10.14357 1.218.97417 460105
2_Bnnlit_ox 2 6 B 9999 2500 51.83951 0.80570 3963415 0.36546
2_Bnnlft_ox 2 6 10 43939 2500 298.20988 18.305638 227.99781 8.30332
2_Bnn1ft_ox 2 6 50 100 2500 0.00000 0.00000 0.00000 0.00000
Subtotals: 2,152.81481 29.71503 1,645.94502 13.47851
6_12nn1ft_ox 6 12 0 0933 2500 2,254.22222 2.48068 1,723.47655 1.12522
6_12nn1ft_ox 6 12 1 4333 2500 974.09259 3.54476 74474722 1.60787
6_12nn1ft_ox 6 12 B 9.939 2500 0.00000 0.00000 0.00000 0.00000
6_12nn1ft_ox 5 12 10 49,939 2500 0.00000 0.00000 0.00000 0.00000
6_12nn1ft_ox 6 12 50 100 2500 0.00000 0.00000 0.00000 0.00000
Subtatals: 3,228.31481 6.02544 2,468.22377 2.73309
GRAND TOTALS: 6,457 97530 4383752 4,937.47639 19.88437

Print Summary Print Details Save Text l 0K I 4




Sediment data for Total PCBs

Estimate of mass and volume of Total PCBs in the river sediment. (Total PCBs are
from Natural Neighbor estimates of Depth-Weighted Average (DWA) Total PCBs

by interval.)

» see following slides
« use “Remediation and Mass/Volume” tool in FIELDS Tools for ArcGIS
» tool required less dense grid, grids resampled to 2-foot cells

OK

Cancel i Environments... «HidsH#J

(@) Help
Input Raster e
Io_z:mlft_«) _'_J _S_l Output ize (optional)
The cell size for the output
o Raster Datasst
I:u‘ = ARCADIS\SRI Ares 1 raster dataset. The default
s e cell size is the cell size of
Output Call Size (optional) the input raster dataset
: =
M&M
| NEAREST _'J

Define Layers for Mass.Volume and Remediation
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1 4,999
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[ Add Range to List l Remove Range from List [
Sediment/Soil Density
 DiyDensity [2500  [<Soil/sed not speciied: | oK [ Cencel ‘
" WetDensity [ Density Units:
[‘*‘——‘] Reset Values
% Solids: ] lb/yd3 v
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MASSVOLUME REPORT
Faster Layers:
Grid: 0_2nn2ft_clp : Source =

w@qmm&mwmws\sm_A:ea_LPhaseg\H&mel_No_z_om_Aaumshapeﬂa\n_z o

t_clp
Grid: 2_Bnn2ft_clp : Source =

D:\gis\projects\fields\K alamazoo\samplepts\ARCADIS\SRI_Area_1_Phase_2\Plainwell_No_2_Dam_Area\john_shapefiles\2 6

nn2ft_clp
Grid: 6_12nn2ft_clp : Source =

Print Summary Print Details Save Text |
2

&
| Nam |_Top Depth (inches) | Bottom Depth (inches] | Min. Conc. | Max. Conc. | Density (Ib/yd3) | Vol (cu yd) | Mass ] | Vol fcum) | Mass [kg] |
0_2nn2#t_clp 0 2 0 0.933 2500 5,044.83950 4.32088 3,857.05655 1.95992
0_2nn2it_clp 0 2 1 4,999 2500 2,982.93827 14.88688 228061934 6.75257
0_2nn2ft_clp 0 2 5 9,993 2500 522.91358 953753 339.79612 432615
0_2nn2ft_clp 0 2 10 49939 2500 1,135.92592 51.33004 868.47768 2331013
0_2nn2ft_clp 0 2 50 100 2500 0.00000 0.00000 0.00000 0.00000
Subtotals: 9,686.61727 8013532 7.405.95029 36.34877
2_Bnn2ft_clp 2 3 0 0.999 2500 11,150.46912 8.72321 852514534 3.95678
2_Bnn2it_clp 2 6 1 4,933 2500 5,953,16043 3618317 4,556,10510 16.41241
2_Bnn2ft_clp 2 5 5 9,933 2500 1,482.17284 2647673 1.133.20244 12.00964
2_Bnn2tt_ 2 6 10 49339 2500 777.72833 3445635 534,61602 1562914
2_Bnn2ft_clp 2 3 50 100 2500 256750 0.41234 1.96330 0.18704
Subtotals: 19,372.09875 106.25180 14,811.03221 48.19501
6_12nn2ft_clp 3 12 0 0933 2500 27,522.74071 16.40625 21,042 64512 7.44175
6_12nn2ft_clp 3 12 1 4993 2500 1,489,18518 5.40041 1,138.56377 2 44358
6_12nn2ft_cip 3 12 5 9,993 2500 34.74074 0.60317 2656120 0.27359
B_12nn2ft_clp 3 12 10 49933 2500 5.48148 017912 4,19083 0.08125
B_12nn2ft_clp 6 12 50 100 2500 0.00000 0.00000 0.00000 0.00000
Subtotals: 29,052.14812 2258895 22,211.96098 10.24618
GRAND TOTALS: 56,110.86414 208.97608 44,.428,34348 9478995
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"Bing-Canar, John" To

<jbingc1@uic.edu> *

11/13/2008 06:25 PM ~ Subject Updated PPT

Dear Jim, Mike, and Chuck,

Attached is my update to the output (PDF) I gave you last week. Slides
that are new are: .

Slides: 19, 23, and 24

These slides show the effect on the average and median PCB values if the
near-shore sediment sample (P2RT-18-1) that Mike wanted removed is indeed
removed. It has a big effect on the average as this core has pretty much
the only high values outside of the oxbow. It has a limited effect on the
median value (the middle value).

Slides: 32-37

These slides give the estimates of the volume of sediment and mass of PCBs
in the top foot of the sediment in the oxbow. 1In the top foot, there is
about 6,500 cubic yards of sediment and about 44 pounds of PCBs. (This
represents about 20% of the estimated 209 pounds in the sediment. This
total value is shown in Slide #40).

Slides: 38-40
These slides give the estimated volume of sediment and mass of PCBs in the
top foot of the sediment in all of the Plainwell Dam #2 Area.

A couple of initial observations from our field investigation of the
Plainwell Dam #2- Area:

1. The oxbow does not reconnect to the river at that portion of the oxbow
that is most upstream. The oxbow at this point simply spreads out as it
gets within about 40 yards of the river.

2. The only portion of the Plainwell Dam #2 Area with banks begins at the
southern most portion of the river and continues downstream to just before
the end of the first island. (We can provide a map if this description 1is
not very helpful.) These banks are about 8-10 feet high and have an angle
of about 50-60 degrees. This section of the river is about 1,700 feet
long. The rest of the banks along the river are floodplain banks, i.e.,
about 1 foot above water level on the day we walked and canoed the area.

Let me know if you have questions.

John Oct_2008_results_jim_saric_2.pdf
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